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CHAPTER I 
INTRODUCTION AND REVIEW 
OF LI TERA TUBE 
Within the area of trades and crafts, and of special interests in this 
study, is the important subdivision of tool and die making. In a recent and 
comprehensive study ot occupational aptitude tests, Ghiselll (1966) found that 
the average correlation of intelligence tests and spatial relations tests with 
training criteria for toolmakers was .39. Both types of tests also had iden-
tical .32 correlation averages with job proficiency indices. Somewhat strong-
er relationships were round using tests of mechanical principles which attain-
ed an average correlation of .46 with job proficiency data. Considering only 
single studies which involved more than 100 employees, Ghiselli (1966) found 
the highest validities were attained with intelligence tests in the trades and 
crafts where the tests correlated .77 with training criteria and .66 with pro-
ficiency data. 
One early study dealing with the specialty of tool and die making is that 
or Pond (1926), who studied tool and die apprentices and found a .48 correla-
tion between a combined scale of subtests of the Scovill Classification Test 
and roremens• ratings on a 4-point scale. In another study, Shuman (1945) 
investigated the relationship between three aptitude tests and degree of suc-
cess in tool and die training as measured by supervisors' trichotomous perform-
l 
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ance ratings of good, average, and poor. The tests used in the study and their 
respective correlations with the above criterion were the Otis Test of Mental 
Ability, ! • .48, Minnesota Paper Fonn Board., !. • .42, and the 3ennett Test of 
Mechanical Comprehension, !. • .46. Also within the field of tool and die, the 
United States Employment Service (1958) reported a tetrachoric correlation or 
.86 between the established noms of the B-1001, USES General Aptitude Test 
Battery and a criterion of pooled supervisory ratings in three broad categor-
ies. 
Although previous studies have achieved sane success in predicting a 
criterion of training or performance, some investigators (Dunnette, 196Ja.J 
Forehand, 196); Ghiselll, l9$6a, 1963) have challenged the use of a single 
criterion as an adequate description of any particular job. Instead, success 
is viewed more aa a multidimensional matter which should be measured in many 
different ways. Since the multi?le criteria obtainable for any given job may 
vary 1n their importance and since different criteria may be completely unre-
lated (Seashore, Indik, & Georgopoulos, 1960), combinations of criteria into a 
single job performance index may easily obliterate meaning and depress validity 
coefficients (Guion, 1967). 
Recent studies (Bass, l962J Ghiselli ·~ Haire, 1960; Prien, 1966) have 
found that the performance of workers is by no means consistent over time but 
is subject to both random and systematic changes. The necessity ot investi-
gating the stability or employee performance in test correlational studies is 
clearly illustrated by a study conducted by Rothe and Nye (1961) which found 
correlations of weekly output rates by machine tool operators ranged from .48 
3 
to .54. The weekly output rates by themselves would be too unstable to obtain 
reliable test validity studies. In addition, changes may occur in organiza-
tional objectives or procedures which may tend to modify criteria dimensions 
or the procedures for obtaining criterion measures (Anastasi, 1968; Schein, 
1965). 
Additional findings by Dunnette (l963b), Frederiksen and Melville (1954), 
and Ghiselll (1956b) have indicated that the validity of a test for a given 
criterion may vary among subgroups of persons differing in identifiable ways, 
frequently called moderator variables. A given test nay be a better predictor 
of cri·terion performance within rather than across educational level or econo-
mic background. 
The previously-cited validation studies concerned with the validation of 
selection tests for toolrr.aker apprentices had several procedural factors in 
common which merit comment. 'fhe earlier studies hiwe used only a single 
criterion of success, supervisory evaluations or ratin,1s, which are conven-
ient and usually available. As a result of using one summative evaluation, 
these studies havo not investigated the stability of an employees' perform-
ance over time. In addition, previous validity studies were conducted on 
apprentices who had started or graduated as a class. Tests were correlated 
with perfonnance without investigation of subgroups within the apprentice 
program which might have been differentially predictable. The tests were 
correlated with training criteria but not usually with actual job performance. 
Finally, none of the studies have correlated training measures with job per-
formance measures. 
4 
This study will investigate the predictive validity of tests with tool 
and die performance while also exploring some variables considered important 
by previous investigators. Are there relevant variables which may intervene, 
moderate or enhance the relationship between tests and criteria within an ap-
prentice program? Since use of a single criterion has been challenged for any 
particular job, this study will compare the validity coefficients between 
three aptitude tests and two "global" as well as five relatively 11specific" 
criteria. The stability of apprentice performance will be investigated by two 
methods, alternate-grades and split-halt. Unlike previous studies, the ap-
prentices under investigation have been trained and graduated in unequal ~ 
intervals over a 9-year tirne span. In tho course of this lengthly time period, 
some changes may have occurred in training procedures and criteria. An a.rbi-
trary subgrouping of "early" and "recent" graduates will be used to investi• 
gate the stability of correlations and criteria means and variances. In addi· 
tion to subgrouping based on time of graduation, further correlations will be 
computed for apprentices divided into subgroups based on educational back• 
ground. It may be possible that apprentices with some college background are 
differentially predictable from apprentices who have received none. Finally, 
tests and training criteria will be correlated with ratings of job performance 
for those employees who have had sufficient time on the job to be evaluated. 
I , 
CHAPTER II 
METHOD 
subjects 
The subjects of this investigation were 6.5 toolmaker apprentices who suc-
cessfully completed an accelerated Jt-year apprentice program. In this parti-
cular company, a manufacturer of communications equipment, only $0 percent of 
the apprentices who enter training complete the course. Of the successful 
graduates, 20 were drOpped fran study due to incomplete company records of 
test scores or training data. Of the remaining 4.5 trainees, 2 did not com-
plete high school; 28 had a high school diplomaJ and lS had SCl!le college 
before entering training. Ages ranged from 18 to 29, although half the stu-
dents were less than 21 years of age at the initiation of training. Tests, 
interviews, and reference checks were used to select applicants who appeared 
to have a strong possibility of successfully completing the apprenticeship. 
!!ll! 
Prior to consideratim fer apprenticeship, candidates were administered 
the following series of three tests; Otis Employment Test (Otis), Form 2B1 
with a JO-minute time limit; Revised Minnesota Paper Fonn Board (MPFB}, Series 
AA, with a 2<>-minute time limit; and a canpany-developed Mechanical Ability 
Test (MA). The test content of the MA is composed mostly of items obtained 
from high school physics and science texts. The test itself contains 9$ 
5 
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multiple-choice questions administered with a 1-hour time limit. Test scores 
were not available to personnel concerned with making selections for the train· 
ing program. 
!rainigg 
The toolmaking apprentice program involves actual operation and set-up 
of machine tools with related classroom instructions 1n shop mathematics, 
mechanical drawing, and metallurgical theory. Trainees spend an average of 
S hours weekly on classroom subjects and 35 hours in the shop. Classroom 
assignments involve homework which may require ten hours weekly. The training 
area is separate from the main shop but is equipped with virtually every type 
of machine used for toolmaking work by this manufacturer. Throughout the 
training period, apprentices build real tools for use by production lines. 
Course length is flexible and allows every student to be advanced at his own 
pace. Dependent upon projected needs of the canpany, approximately three to 
five apprentices are started 1n training at six month intervals. 
Criteria 
Shop work, math, theory, and drawing grades were available from the 
training records of apprentices. Shop work grades were given weekly; math 
and theory grades were issued monthly; drawing grades were assigned to pro-
jects according to quality and quantity. Drawing quality was judged by how 
well the apprentice met or surpassed a standard whereas drawing quantity was 
detennined by the amount of time the student required to canplete a standard 
project. These five areas constitute the "specific" criteria in this study. 
Shop grades nonnally account for 166, 58 percent, of the grades received by 
7 
each apprentice. An additional 120 grades, 42 percent, were equally distri-
buted among the areas of theory, math, drawing quality, and drawing quantity. 
The grades were converted from A, B, c, D, and F to numerical scores of $, 4, 
3, 2, and l respectively. Mean final grades were then computed for each of 
the "specific" criteria. In addition to mean final grades in each specific 
training area, mean performance was computed separately for the first as well 
as the second half of training for each apprentice. 
Mean final grades were also computed for an "all grade" composite, one of 
the "global" criteria, which is the mean of all grades received by each appren-
tice. The other global criteria used was a semiannual performance rating made 
by the supervisor of the tool and die school. These perf ol"'fltance ratings are 
based on a 60 to 100 scale with 80 defined as adequate performance. In assign-
ing ratings, the supervisor may consider the employee's performance, attitude, 
absenteeism, tardiness, and disciplinary record. Mean ratings were obtained 
for each employee while in training. In addition, meE.n semiannual job per-
formance ratings were obtained for 34 tool and die .apprentices who had gradu-
ated and were on the job long enough to be evaluated. 
Procedure 
Test data were obtained from employment records. Means, standard devia-
tions, and intercorrelations for the three tests used in this study were com-
puted for a sample of 212 applicants for the apprentice program. These uame 
statistics were calculated for the 45 apprentices who successfully canpleted 
training. 
Alternate-grade, odd-even, reliability coefficients were computed for 
shop, math, theory, drawing quality, and drawing quantity grades. Spearman-
Brown estimates were applied to the obtained reliability coefficients. In 
addition, split-half reliabilities, first-half training measures correlated 
with second-half training measures, were calculated for each of the five 
specific criteria. 
The apprentices were subgrouped into early or recent as well as college 
or noncollege categories. Apprentices graduating prior to 1962 were identi-
8 
tied as "early" graduates, while those graduating during and since 1962 were 
classified as "recent" graduatesJ the year 1962 was chosen with the intention 
of dividing the apprentice group into approximate halves. There were 22 grad-
uates prior to 1962 and 23 during and since 1962. A "college" grouping was 
defined as apprentices who completed at least one full-time semester at an 
accredited college prior to entering training. There were lS apprentices who 
met this definition with two apprentices having successfully completed J-years 
of college prior to starting training. There were 30 graduates who were with-
out any prior college experience and thus categorized in a "noncollege" sub-
group. College and noncollege subgroups were developed without consideration 
of date of graduation. Of the 22 early graduates, 8 were college experienced 
and of the 23 recent graduates, 7 had college background. Test and criteria 
means, standard deviations, and 1ntercorrelatione were computed for ea.ch of 
the subgroupings. The homogeneity of subgroups was checked by means of! and 
~ tests, both for test and criteria variables. The homogeneity of all correla-
tions computed for subgroups was teated by a ! test for the differences bet-
ween correlations. 
I' 
I 
:I 
I 
I' 
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Test scores were correlated with all training criteria for the entire 
apprentice group. Separate correlations of test with criteria were also com-
puted for each of the subgroupings. Finally, tests and training variables 
were correlated with average job performance ratings for those trainees who 
have had sufficient time on the job to be evaluated. 
Since no hypothesis is made concerning the direction of differences, all 
differences between means, variances, and correlations were tested against the 
.05 and .01 levels of a two-tailed test. Unless stated with exception, all 
correlations reported a.re product-moment. 
,! j 
l 
Ii 
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CHAPTER III 
RESULTS 
Since the magnitude of a correlation is dependent upon the range of a.bil-
i ty and since the tests were partially infl.uential in selecting personnel for 
training, it is necessary to review the restriction of test range from appli-
cants to apprentices. Table l lists the means, standard deviations, and test 
intercorrelations for the apprentice an:l applicant groups. The MA and otis 
TABLE l 
TEST MEANS, STANDARD DEVIATIONS, AlID INTERCORRELATIONS 
FOR APPLICANTS AND APPRENTICES 
Variables MA MPFB 
Applicants (,!! • 212) 
.30~ MPFB 
Otis .6!)''* .61** 
Mean 46.0l 43.20 
SD 12.43 8.34 
Appreiitices (_!! • 45) 
MPFB .02 
Otis .:31* .38** 
Mean 6J.91 4.3.93 
SD 6.26 9.00 
10 
Otis 
41.95 
ll.49 
49.62 
a.se 
11 
Tests for apprentices have higher means and lower standard deviations than 
those same tests for applicants but this is not true tor the MPFB which had a 
somewhat higher mean but a larger standard deviation than that of the applicant 
group. Restriction of test range also reduced the intercorrel.ations of tests 
within the apprentice group. 
Table 2 lists test score means, standard deviations, !'.'.. and ! statistics 
for early and recent apprentice graduates. Recent graduates had a signifi-
cantly higher test mean on the }f.PfB than did early apprentice graduates. 
Tests 
MA 
MPFB 
Otis 
TABLE 2 
MEANS, STANDARD DEVIATIONS, F AND t RATIOS 
FOR EARLY AND RECENT APPRE.N'fICES "O'N TESTS 
M 
a N • 22. 
b i • 23. 
Subgroups 
SD 
-
M 
-
62.87 
48.26 
$1.74 
SD 
6.11 
8.59 
B.89 
F 
1.09 
l.46 
1.29 
c Recent group mean subtracted from early group mean. 
** E <.Ol. 
12 
Table 3 lists test score means, standard deviations, E and 1 ratios of 
college and noncollege apprentice graduates. In comparing these two categor-
ies, no significant differences were obtained. 
TABLE 3 
MEANS, STANDARD DEVIATIONS, F AND t RATIOS FOR COLLEGE 
AND NONCOLLEGE APPRENTICES OJ: TEST SCORES 
Subgroups 
Tests Collegea Noncollegeb F 
~.A 
MPFB 
Otis 
M 
6.$.60 
43.20 
50.13 
SD M 
-
SD 
-
6.61 
8.89 
9.13 
-
a N • 15. 
b ll • 30. 
c Noncollege group mean subtracted from college group mean. 
1.28 
-.38 
.28 
Table 4, page lJ, compares the test intercorrelations for the four sub-
groups. Al though the test intercoJTela tions varied, some reaching st.a tis ti-
cal significance, none of the differences between correlations reached sig-
nificance beyond the .05 level. 
The alternate-grade, odd-even, reliability of the grading process is 
listed in Table $, page 131 which also contains the Spearman-Brown estimates. 
The reliability of shop grades is quite high even without a co?Tected esti-
mate. These high reliabilities however are not to be confused with a veri.f'i-
cation of performance stability over time. 
TABLE 4 
COf$J>ARISON OF TEST INTERGORR.ELATIONS FOR SUBGIDUPS 
Test MA MPFB 
E R c NC 
-.02 MPFB 
Otis 
.01 
.37 
.17 
.50** .10 
.06 
.46** .16 .6$** .28 
Note.-Abbreviated: E • F,,arly groupJ R • Recent group; C • College 
group; NC • Noncollege group. 
a N • 22. 
b 1 .. 23. 
c I • 1$. 
d 11 • 30. 
** :2 <.01. 
TABLE 5 
ALTERNATE-GRADE RELIABILITY COEFFICIENTS FOR CRITERIA (! • hS) 
Criteria 
Shop 
Drawing Quality 
Drawing Quantity 
Math 
Theory 
.96 
.93 
.10 
.19 
.86 
Note.-?Qh is the correlation of odd-even halves; r00 is the 
Spearman-Brown estimate. 
.98 
.96 
.82 
.ea 
.92 
13 
Training content becomes progressively more difficult and varied towards 
graduation. In order to investigate the stability of performance over time, 
all first-half criteria were correlated with all second-half criteria. A low, 
.01, correlation between shop grades is especially notable considering the 
high, .98,, odd-even reliability of shop grades. This table also reveals that 
the second-half machine shop grades did not correlate significantly with any 
of the other first-half criteria. Virtually the same can be said or the math 
criterion, except for a significant correlation with the first-halt drawing 
quality measures. Drawing quality, drawing quantity, and theory grades cor-
related significantly with their counterpart first-halt grades in addition to 
having significant correlations with various other first-halt criteria. 
'fABLE 6 
SPLIT-HALF CORRELATIONS OF ALL SPECIFIC CRITERIA (~ • 4$) 
Second-Halt 
Criteria 
Shop 
Drawing Quality 
Drawing Quantity 
Math 
Theory 
Shop 
.07 
.19 
.17 
-.07 
.33* 
First-Half Criteria 
DQL ~T Math Theory 
.01 .16 .04 .24 
.73** .61** .17 .32* 
.55** .66** .2) .39** 
.29* .23 .24 .13 
.35* .24 .20 .56** 
Note.--Abbreviated: ~ .., Drawing quality; DQT • Drawing quan-
tity. 
1$ 
Table 7, page 16, compares the ~'s and me.an scores of early and recent 
apprentices on the different criteria measures. Significant .E and ! ratios 
indicate differences which make it seem doubtful that the early and recent 
subgroups arose by random sampling from the same population. Significant dif-
ferences were evidenced in the standard deviations of all shop grades as well 
as the second-half drawing quantity criteria. In addition, the first-half cri• 
teria of shop, drawing quantity, and math as well as the second-half of math 
had significant differences in means. In general, however, the whole cri ter.i.a. 
measures were much more homogeneous than the halves. For the first-half 
criteria, the means of the early group were all hlgher tr.an the means of the 
recent group whereas the means of the recent group were higher for the second.-
half criteria, with the exception of theory grades. The standard deviations 
relative to the subgroups cOl'llpared, are generally more constricted in shop 
grades for early trainees but larger for the more acadentic classroom criteria 
of drawing, ma th, and theory. 
The ! ratios, ! scores, and biserial correlations based on the criteria 
scales of college and noncollege subgroups are listed in Table a, page 17. 
These subgroups were uniformily homogeneO'rn with respect to their standard 
deviations on each of the criteria listed. There were very significant dif ... 
ferences between means for the first-half criteria and the whole criteria 
measures, With the higher criteria means all in favor of the college group. 
The biserial correlations express the strength of association between the lev-
el of criteria means and the college and noncollege dichotomy. The signifi-
cant correlations are associated with significant differences between criteria 
TABLE 7 
MEANS, STANDAIID DEIJIATIONS, F AND t UATIOS FOR 
EARI .. Y AND RECENT APPRENTICES ON-CRITERIA 
Subgroups 
Criteria F,arly4 Recentb F 
-
M SD M SD 
- - - -
First-Half 
3.40** Shop 3.65 .30 3.16 .56 
Drawing Quality 3.85 .51 3.74 .38 1.88 
Drawing Quan.ti ty J.66 .54 3.33 .38 2.03 
Math J.76 .42 J.46 .40 1.12 
Theory 3.64 .57 3.47 .39 2.08 
Second-Half 
.'.3.27** Shop 3.50 .32 3.64 .58 
Drawing Quality 3.92 .39 3.99 .32 1.$4 
Drawing Quantity J.64 .57 3.68 • .36 2.4s* 
Math J.66 .39 3.96 .37 1.12 
Theory J.51 .47 J.46 .38 l.$2 
Whole 
Shop J.SB .26 3.40 .42 2.63* 
Drawing Quality J.87 .L2 3.87 .31 l.91 
Drawing Quantity 3.65 .52 3.50 .34 2.36 
Math 3.10 .34 3.70 .33 l.ll 
Theory 3.59 .46 3.46 .37 1.54 
All Grades 3.64 .27 3.51 .31 1.)8 
Ratings 81.55 4.44 83.30 5.09 1.32 
16 
tc 
-
3.71** 
.82* 
2.37* 2.44 
1.18 
-1.00 
-.66 
-.28 
-2.66* 
.39 
l.75 
o.oo 
1.16 
o.oo 
l.05 
l.49 
-1.22 
Note.--In testing the differences between means,, sums of squares were 
not pooled to arrive at a common estimate of the population variances where 
the ! test revealed differences beyond the .05 level. 
a N • 22. 
b l1 • 23. 
c Mean ot the recent group is subtracted from the mean of the early 
group. 
* 
E <.05. 
** 
l? <.01. 
TABLE 8 
MEANS, SD1s 1 BISERIAL CORRELATIOtlS, F AND t RATIOS FOR 
COLLEGE AND NONCOLLEGE APPRENTICEs ON CR!TF:HIA. 
Subgroups 
Criteria Collegea Noncollegeb F t 
-
M SD .M SD 
- - -
First-Half 
Shop 3.51 .41 3.31 .54 1.69 1.65 
Drawing Quality 4.07 .46 J.66 .38 1.46 3.20:: 
Drawing Quantity 3.83 .47 3.32 .42 1.25 J.72* 
Math 3.83 .40 3.50 .42 1.07 2.54* 
'l'heory 3.79 .44 3.43 .47 1.13 2.48 
Second-Half 
Shop 3.67 .33 3.52 .53 2.49 l.00 
Drawing Quality 4.09 .)8 3.89 .33 1.)4 1.82 
Drawing Quantity 3.77 .50 3.60 .45 i.27 1.16 
Math 3.87 .41 J.78 .41 1.01 .10 
Theory 3.59 .51 3.43 .38 1.85 1.19 
Whole 
Shop J.61 .30 J.42 .37 1.53 i.73 
Drawing Quality 4.07 .38 3.77 .32 1.40 2.78** 
Drawing Quantity J.79 .4J J.46 .40 1.15 2.54* 
Math J.84 .29 3.63 .33 1.26 1.89 
Theory J.71 .4J 3.43 .38 1.23 2.22* 
All Grades 3.73 .24 3.49 .29 1.46 2e7Jff 
Ratings 84.47 4.00 81.43 4.92 1.$2 2.07* 
17 
Z'bis 
-
.31** 
.56** 
.64* -4~ 
.4 
.20 
.35 
.22 
.14 
.23 
.32** 
.50 
.46* 
.39* 
.41** 
.49* 
.39 
Note.--Mean of the noncollege group is subtracted from mean of college 
group. 
a N • 1$. 
b H • 30. 
* 
p: <.05. 
** 
;e <.Ol. 
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means. Also to be noted are the lack of significant differences between the 
means of shop criteria.. 
Since the various subsamples leave doubt as to the homogeneity of means 
and standard deviatior.s for the different subgroups, all criteria intercorrela-
tions as well as correlations between tests and criteria of training were com-
puted for the entire apprentice group as well as the four different subgroups. 
Table 9 lists the split-half correlations for the early and recent subgroups. 
Although there is variabilitv" with respect to the magnitude of correlations 
obtained for the different subgroups, none of the differences between corre-
lations reaches significance beyond the .o5 level. 
Second-
Half 
Criteria. 
TABLE 9 
SPLIT-HALF CORRELATIONS OF ALL SPECil'IC CRITERIA 
FOR EARLYa AND RECENTb SUBGROUPS 
First-Half Criteria 
Shop r.QL IX2T Math Theory 
E R E R E R 1'~ R E 
Shop 40 10 15 -07 32 19 40 -07 47* 
DQL 24 33 79** 10** 6J** Bo** 06 43* 45* 
DQT 26 24 60*"* 47* 76** 64** 27 26 ,3* 
Math 28 07 29 46* 32 $$'** 3$ 50* .34 
Theory 34 39 li4* 20 29 14 25 11 51* 
Note.-Decimals omitted. For abbreviations, see Tables 4 and 6. 
a N • 22. 
b N' • 23. 
·:f. 2 <.05. 
** .e. <.01. 
R 
18 
16 
15 
04 
65** 
I 
I 
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Table lO lists the split-half correlations for the college and noncollege 
subgroups. Again, none of the differences between correlations are signiticant 
despite variable correlations between the subgroups. 
TABLE 10 
SPLIT;~~o~~~~N~o~~o~aibE~~~iot'i~~EHIA 
Second- First-Half Cr.l teria 
Half 
Criteria 
Shop DQT Math Theory 
c 
Shop 33 -04 
DQL -05 21 
!QT 22 10 
Math 
-JO 03 
Theory 43 25 
Note.--Decimals 
a N • 1$. 
b 'N • JO. 
* a <.os. 
** E <.01. 
c c NC 
-14 -05 -20 20 1s** 69** 60* 56** 
53* 5i'* S7* 73** 
)6 21 -04 35* 08 49** 12 JS 
omitted. For abbreviations, 
c NC c NC 
-14 02 20 21 
-o6 16 
-01 41.* 
06 25 22 43* 
-04 34 12 09 OJ 26 51* 54** 
see Tables 4 and 6. 
Table ll lists the criteria intercorrelationa, means and standard devia-
tions for whole measures for the entire apprentice group. Virtually all the 
intercorrelations were significant, with the exception of the relation of 
shop grades and drawing quality. The relatively high correlations between 
the specific criteria and the all grades conlposite are partially a result 
of inflation which come from correlating part measures with the whole. 
20 
The other global criteria, ratings received during training, had significant. 
correlations with all the other t.raining criteria especially with the all 
grades composite. 
TABLE 11 
MEANS, STANDARD DEVIATIONS, AND INTERCORRELATI074S OF ENTIRE 
APPRENTICE GROUP ON WHOLE CRITERIA MEASURES ( N • h5) 
-
Criteria l 2 3 4 5 6 
1. Shop 
--2. Drawing Quality .25** 
--
** 3· Drawing Quantity .39* .1a  - ** 4. Math .36** .)9.a 
.50*"* - ** 5. Theory 
.60*1"" .4J** .48 .43** -** 
.1s;: 6. All Grades .92~ 
.51** .64*' ... • 59** 
-1. Ratings .56 .38 .43 " .53 .56 .67'** 
Mean J.49 3.81 3.57 3.70 3.52 3.57 
SD .36 .37 .44 .33 .42 .30 
* l? <.05. 
** 
2 <.Ol. 
7 
-82.44 
4.81 
The whole criteria intercorrelations for early and recent subgroups are 
contained in Table 12, page 21. The correlations of college and noncollege 
subgroups are given a similar breakdown in Table lJ, page 22. Again, al-
though correlations varied, none of the differences between correlations were 
significant. 
First-half criteria intercorrelations, mans, and standard deviations 
for the entire apprentice group are contained in Table 141 page 23. The only 
intercorrela.tion among first-half criteria which did not have a significant 
association was that between shop and drawing quality. 
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TABLE 12 
INTERCORRELATIONS OF WHOLE CRITERIA FOR F.A.RLya AND RECENTb SUBGROUPS 
Shop DQL DQT Math Theory AG 
Criteria 
E R E R E R E R E R E R 
Shop 
- -DQL 29 28 
- -~T 46* 34 77** BS** 
- -Math 63** 24 29 SS** 49* 57** 
- -Theory 6)** 62** S6** 2S $9** 22 $7** 29 
- -AG 90** 9S** 58** SO* 73** 54** 76** 48* 82** 10** 
- -Ratings 73** 61** 27 .$)** 44* 66** .$9** SO* 64** 59** 74** 74** 
Note.-Decimals omitted. 
viationa, see Tables 4 and 6. 
Abbreviated; AG • All grades; for other abbre-
a N • 22. 
b 1 • 2). 
* 
:e < .os. 
** 
.2 <.01. 
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TABLE l) 
INTERCORRELATIONS OF WHOLE CRITERIA FOR COLLEGE'l AND NONCOLLEGEb SUOOROUPS 
Shop DQL DQT Math Theory AG 
Criteri.a 
c NC c NC c NC c NC c NC c NG 
Shop 
WL 05 23 
- -DQT 26 )6* Bo** 72** 
-- -Math 19** 35** 39 29** Jl .50** - -Theory 66 54 15 49 25 50** 36 39* 
- -AG 89** 94** 37 46** 56* 59** 48 56** Bo** 69** 
- -
natings 58* 51** 22 34 36 42* 44 so'" 55* 50** 66** 62** 
Note.-Decimals omitted. Abbreviated1 AG • All Grades; tor other abbre-
viations, see Tables 4 and 6. 
a N • 1$. 
b N •JO. 
* E <.os • 
** 
.E <.01. 
i I 
I :I 
TABLE 14 
MEANS, STANDARD DEVIATIONS, AND INTERCORRELATIONS OF l~NTIHE 
APPRF..NTICE GROUP ON FIRST-HALF CRITERIA MEASURES (! • 45) 
Criteria l 2 3 4 
1. Shop 
-2. Drawing Quality 
.26* 
-3. Drawing Quantity .37** .16: 
-4. Math 
.56** .38 .s9: -5. Theory .51 .40** .50 .5].** 
Mean ).40 3.79 3.49 3.61 
SD .51 .4S .49 .1.l) 
* 
.!? < .os. 
** 
E. < .01. 
5 
-3.55 
.49 
First-half criteria intercorrelations are listed in Table 15, page 241 
for the early and recent subgroups. A significant di.ff ere nee between corre-
la.Uons, beyond the .05 level, occurred between the theory and drawing quan-
tity variables. Table 16, page 24, lists the first-half criteria intercor-
relations for the college and noncollege subgroups. There were no signifi-
cant variations between correlations for the college and noncollege groups. 
Second-half criteria intercorre.lations, means, and standard deviations 
for the entire apprentice group are contained in Table 17, page 25; again, 
the only intercorrelation among second-half criteria which did not have a 
significant association was that between shop and drawing quality. Second-
half' criteria intercorrela.tions are listed in Table 18, page 25, for the 
early and recent subgroups. Table 19, page 26, lists the second-half corre-
lations for the college and noncollege subgroups. There were differences 
23 
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TABLE 15 
FIRST-HALF CIUTERIA INTERCORRELATIONS FOR EARLY AND RECENT SUBGROUPS 
Shop ~L DQT Math 
Criteria 
E R E R E R E R 
Shop 
-Drawing Quality 33 21 
- -Drawing Quantity 52* 10 75** 80** 
- -Math 12** 37** 35* 39 61** 43* - -Theory 61** 66 51 16 69** o~ 67** 24 
Note.-Deoimals omitted. For abbreviations and sample size, see 
Tables 4 and 6. 
a Differences between correlations significant beyond .05 level. 
* I?.< .05. 
** l? < .01. 
TABLE 16 
FIRST-HALF CRITERIA INTERCORRELATIONS FOR COLLEGE AND NONCOLLEGV: SUBGROUPS 
Shop ~L DQT Math 
Criteria 
c c c c NC 
Shop 
- -Drawing Quality 10 21 
- -Drawing Quantity .31 Jl** eo** 62** 
- -Ma.th J8* 51** 25 27 50 51** - -Theory 63 51 26 Jl 26 47** 40 46** 
Note.--Decimals omitted. 
Tables 4 and 6. 
For abbreviations and sample size, see 
* l? < .05. 
** .e < .01. 
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TABLE 17 
MEANS, STANDARD DEVIATIONS, AND INTERCORRELATIONS OF ENTIRE 
APPRENTICE GROUP ON SF..COND-HALF CRITERIA MEASURES (! • 45) 
Criteria l 2 3 4 
1. 
2. 
3. 
4. 
$. 
Shop 
-Drawing Quall ty .21 
-Drawing Quantity .32* .81** 
-Math .29* .4~ .45** 
-Theory .29* .46** .4$** .32* 
-Mean 3.57 J.96 3.66 3.81 J.48 
SD .47 .35 .47 .ho .43 
* I?.< .os. 
** I!< .01. 
TABLE 18 
SECOND-HALF CRITEHIA IN'l.ERCORRFJ..A.TIONS FOR EARLY AND RF.cgNT SUBGROUPS 
Shop DQL Math 
Criteria 
E 
Shop 
Drawing Quality 19 
Drawing Quantity 32 
Math 24 
Theory )0 
R 
-24 
39 
27 
34 
E R 
- -81** 81** 
26 69** 
58** JO 
R E 
-38 63** 
49* 39 -)6 
Note.-Decimals omitted. For abbreviations and sample sizes, 
see Tables 4 and 6. 
* f < .05. 
** f < .01. 
R 
-38 
25 
TABLE 19 
SECOND-HALF CRITERIA INTERCORRELATIONS FOU COLLEGE 
AND NONCOLLEGE SUBGROUPS 
Shop DQL DQT Math 
Criter.1.a 
Shop 
Drawing Quality 
Drawing Qua.nti ty 
Math 
Theory 
c 
-
-02 
JO 
37* SJ. 
NC 
-26 
32 
24 
19 
c NC c 
-38 
38 
NC c 
-45 
Note.-Decima.18 omitted. For abbreviations and sample sizes, 
see Tables 4 and 6. 
* l?. <.05. 
•:~ l? <.01. 
among correlations, but none exceeded the .05 level of significance. 
NC 
-21 
The correlations of tests with criteria for the entire apprentice group 
are listed in Table 20, page 27. Among the first-half criteria, only the MA 
test had a significant predictive validity, a .JO correlation with theory 
grades. Correlations between tests am second-half criteria were generally 
larger in magnitude than correlations with first-half criteria for both the 
Otis and MPFB. Among the second-half criteria, the MA bad significant 
associations with shop and theoryJ the MPFB had significant correlations 
with shop, drawing quality, and drawing quantity. Among the whole meas·J.res, 
the MA had significant correlations with shop, theory, and the all grades 
composite; the Otis correlated significantly' with ratings; the MPFB had no 
significant relationship with any whole criteria measures. It should be 
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TABLE 20 
C<ltRF.LA TIONS BE'IWEEN TFSTS AND CRITERIA FOR 
THE ENTIRE APPRENTICE GROUP (!f • 4$) 
Tests 
Criteria 
~18. MPFB 
First-Halt 
Shop 28 01 
Drawing Quality 21 07 
Drawing Quantity 27 03 
Math 17 -22 
Theory 30* 07 
second-Halt 
Shop 30* 29* 
Drawing '-'uality 19 34* 
Drawing Quantity lJ 29* 
Math -01 27 
Theory 29* Ol 
Whole 
Shop 41** 19 
Drawing Quality 21 25 
Drawing Quantity 22 18 
Math 08 03 
Theory .:n* 04 
All Grades )7* 20 
Ratings 25 28 
N'ote.-Decimals omitted. 
* 
E. < .05. 
** 
I?.< .01. 
27 
Otis 
-Oh 
05 
-06 
-09 
09 
19 
26 
14 
09 
25 
07 
18 
04 
02 
19 
08 
29* 
J 
noted that the MA correlation with the whole shop criterion was higher than 
the MA correlations with the first or the second half shop measures. 
Table 21, page 29, lists tho correlations between tests and criteria 
for the early and recent subgroups. The MA Test had only one significant 
correlation obtained in the early group, but none in the recent subgrouping. 
The Otis Test also had some significant correlations in the early subgroup 
which were not attained by the recent category. Within the early group, 
the Otis signi.ficantly predicted the drawing quality whole measure as well 
as the second-half criteria of drawing quality and theo:ey. The MPFB, on the 
other hand, attained significant correlations within the recent category 
which were not attained in the early group. Within the recent subgroup, the 
MPFB significantly predicted the first-half and whole shop measures, the 
all grades cmposite, and the ratings received in training. There was vari-
ability in correlations dependent upon subgroupJ however there was only one 
difference between correlations which was significant beyond the .05 level. 
Within the early group, the otia had a significant .53 correlation with the 
second-half criterion of drawing quality; within the recent group, the same 
variables had a negative .06 correlation. 
The correlations between tests and criteria for the college and non-
college subgroups are listed in Table 22, page JO. All the significant cor-
relations between tests and criteria were achieved by the noncollege group. 
28 
The lack of significant correlations among the college group may be partially 
the result of sample size. The college group did have some correlations 
which exceeded those achieved within the noncollege group, however the small 
29 
TABLE 21 
CORRELA~iaB!~~c~Sss~~~~~RIA FOR 
Tests 
Criteria MA MPFB 
E R E R E R 
First-Half 
45* Shop 31 21 10 -04 17 
Drawing Quality 21 17 23 08 29 15 
Drawing Quantity 24 22 22 29 04 Ol 
Math -01 24 -o6 -04 -10 08 
Theory 33 20 12 27 06 25 
Second-Halt 
Shop 40 JJ -07 40 04 21 
Drawing Quality 35 06 41 28 53* ... O(;,o 
Drawing Quantity 20 o6 J6 29 29 -os 
Math 26 
-14 19 04 09 -09 
Theory 39 15 08 Ol 47* 09 
Whole 
44* 56** Shop )6 OJ 
-OJ* 24 
Drawing Quali ey- 28 12 35 23 42 -09 
Drawing Quantit.v 22 16 33 J4 17 -01 
Math 09 08 09 -0) -Ol 04 
Theory 40 21 1) 14 JO 18 
All Grades 39 30 16 51* 10 18 
Ratings 26 30 -01 Ja* 23 27 
Note.-Decimals omitted. 
a N • 22. 
b if • 23. 
c Difference between correlations aignificant beyond .05 level. 
* l? < .os. 
** 
£ <.01. 
TABLE 22 
CORRELATIOOS BETWEEN TESTS AND CRITERIA FOR 
COLLEG~ AND NOtlCOLLEGEb SUBGROUPS 
Tests 
Criteria MPFB 
c NC c NC 
First-Half 
Shop 25 25 -18 ll 
Drawing Quality 29 07 -01 18 
Drawing c~uantity li3 12 -17 21 
Math 09 ll 
-50 -06 
Theory ...02 35 -20 25 
Second-Half 
Shop 21 JO 18 3$ 
Drawing Quality 23 12 4l 35* Drawing Quantity 18 07 22 J6 
Math 
-01 
...01* 48 17 
Theory 10 36 09 -04 
Whole 
40* Shop 30 -01 30 
Drawing Qualitq 28 09 26 32 
Drawing Quantity 32 10 05 31 
Math ...06 06 11 03 
Theory 05 40* -05 12 
All Grades 22 36* 01 34 
Ratings 17 21 37 29 
Note.--Decimals omitted. 
a N • 15. 
b 11 • 30. 
* £.< .05. 
30 
Otis 
c 
-06 -05 
-15 13 
.. 14 
-08 
-28 -05 
-32 24 
WJ 12 
30 24 
19 ll 
38 -03 
09 J5 
18 02 
09 21 
03 02 
21 -01 
...09 31 
09 06 
36 26 
Jl 
sample size of 15 requires a correlation in excess of plus or minus .51 for 
significance beyond the .05 level. Within the noncollege group, the MA signi-
ficantly predicted the second-half theory measure as well as the whole measures 
of shop, theory, and the all grades eomposi te. The only significant correla-
tion for the MPFB was with the second-half drawing quantitQ criterion. Al-
though none of the dif terences between correla.tio:oo were significant, there 
are regularities which deserve notice. Notable within the college subgroup 
are the negative correlations which the MPFB and Otis had with all first-halt 
criteria. These negative relationships contrast with the positive correla-
tions the MPFB and Otis have with all second-half criteria. These negative 
to positive changes are especially large for the math criteria. Within the 
noncollege group, the MPFB and Otis also had generally increased positively 
for the second-half criteria as compared to the first-half measures. The MA 
did not nuctuate in the same pattern dependent upon which criteria half is 
coITelated. To be noted here, is that MA cOJTelated more highly with the 
whole shop criterion than it did with any of the half shop measures. The MA 
also correlated more highly with the whole shop criterion, in comparison to 
the half scales, vhen subgroups were based on early or recent categories. 
Table 2J, page 32, lists the means, standard deviations, and correla-
tions of tests and training criteria with the criterion of ratings received 
by apprentices who had graduated and were on the job sufficiently long to be 
evaluated. Ratings of the 34 toolmakers had a mean of 83.29 and a standard 
deviation of J.18. In general, the training criteria measures correlated 
more highly with work performance th.an did test scores. 
r ' < . ' 
I 
I 
TABLE 23 
MEANS, STANDARD DEVIATIONS, AND CORRELATIONS OF TESTS 
AND TRAINING CRITERIA WITH JOB PERFORMANCE RATINos" 
Variables M SD 
- -
Tests 
MA 63.56 6.06 
MPFB 43.00 8.74 
otis 47.88 a.20 
First-Half Criteria 
Shop 3.47 .w. 
Drawing Quall ty J.83 .46 
Drawing Quantity 3.53 .51 
Math 3.61 .45 
Theory J.55 .50 
Second-Halt Criteria 
Shop 3.49 .41 
Drawing Quality 3.94 .37 
Drawing Quantity 3.67 .50 
Math 3.76 .39 
Theor,r J.46 .41 
Whole Criteria 
Shop J.48 .34 
Drawing Quality J.88 .39 
Drawing Quantity J.60 .46 
Math 3.68 .32 
Theory J.51 .40 
All Grades 3.51 .28 
Ratings 62.12 4.43 
E. 
.26 
-.19 
.04 
.37* 
.15 
.25* 
.39* 
.43 
.33 
.13 
.04 
-.13 
.23 
.47'** 
.l.4 
.18 
.21* 
.41* 
.42* 
.43 
Note.-Job performance ratings had a mean of 83.29 and standard 
deviation of 3.18. 
a N • .34• 
* 
e <..os. 
** 
l.? <.01. 
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CHAPTER IV 
DISCUSSION 
Criteria Reliability 
In investigating the predictive validity of tests with tool and die 
performance, an attempt was made at exploring some variables considered 
important by previous investigators. Perhaps the first point ot discus-
sion regarding the results of this study should concem the reliability 
of the criteria. As cited 1n the results section of this paper, the 
alternate-grade, odd-even, reliabilities were high. On the other hand, 
relative performance standing of trainees was subject to change over time 
as indicated by the low correlation, .07, between first and second halves 
of machine shop performance for the entire apprentice group. One possible 
explanation for the law split-half reliability of machine shop grades is 
that shop requirements are diversified with low interoorrelations but are 
validly related to toolmaker competence. Math grades also bad a low split-
half correlation. The other criteria, drawing and theory, were better 
predicted by first-half grades. The split-half reliabilities in this 
study are not really a measure of stability based on similar performance 
demands since the content of training varied from simple to more complex 
machine operations and class room perfomance. Thus the halves are not 
really canparable in the same sense as having two fcrms of one test. 
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Reliability" as represented by the odd-even grades received during training 
is a much more appropriate division yielding more nearly equivalent half-
scores. 
Although the alternate-grade reliabilities are more appropriate, each 
of the criteria halves encompassed more than a year and a half of training 
measurements. It is not simply a matter of .failing more stringent perform-
ance standards during the latter half of training which affected an appren• 
tice's standing. Conferences with instructors indicated that various per-
sonal problems of an enduring nature would intrude and depress a trainee's 
performance. Illness, increasing responsibility, and marital discord were 
some of the known disturbing factors cited by instructors. On the positive 
side, some employees improved because undesirable conditions were elimi-
nated or they became more stable through added family responsibilities. 
One apprentice in particular, who can be classified as a recent and non-
college trainee, had the lowest recorded first-halt shop performance mean 
of 2.1. Relief of a personal burden was coincidental with the beginning 
ot the second half of training in which the same apprentice achieved the 
highest second-half shop average of 4.9. On the other hand, sane appren-
tices were amazingly consistent in their performance over the three plus 
years of training. Perhapa future studies should be concerned with inves-
tigating those people or variables which affect performance consistency. 
The subgroups investigated in this study did not have correlations which 
differed significantly between any first and second-halt criteria. 
The reliability of the global criteria were not individually studied 
J 
JS 
but some feel tor their reliability can be obtained by investigating their 
intercorrelations wit.h the specific criteria. The all grades composite had 
mod.era te to high intercorrela tiona with the specific criteria; this is 
partially the result of correlating part measures with the whole. Ratings 
given by supervision during training had their highest correlation with 
the all grade composite. These correlations tend to assure the reliabil-
ity and relevance of the global measures. 
Performance of SubgrouP! 
The ef tects of subgrouping also need some discussion. The early and 
recent subgroups revealed ditf erences in means on the MPFB Test as well as 
significant differences between SD•s and means on some ot the specific 
-
criteria. These di.t"ferenees in statistics may be related to changes in 
organizational objectives or procedures. Discussion with instructors 
reveals that the relatively limited variability of early graduates on 
shop performance is probably related to the initiation of the awrentice 
program in this company. Application of shop criteria to apprentices who 
started early in the program were s<newhat more crude in the sense that 
desired shop performance was still undergoing de.:fini ti on. In thie phase 
of uncertainty, instructors were reluctant to assign .failing grad.es since 
more definitive specification of acceptable or unacceptable performance 
was still forthcoming. The recent group, on the other hand, was subjected 
to the same type of training but with more definitive application ot 
standards. As a result, instructors were more likely to administer .fail-
1ng grades, thus increasing the range and variance of grades given. This 
J6 
seems to hold for shop grades but the situation 1a reversed for the more "aca-
demic" criteria of drawing, math, and theory. The early apprentices had sane-
what more variability than did the recent apprentices. Perhaps recent train-
ees were more uniform with respect to the academic preparation necessary for 
training. The fact that the early group had a much lower mean on the MPF.B 
Test may also have some effect on the differing means and variances on the two 
groups. It is not known why the early group was much lower on that particular 
test but not on the others. 
The effects of subgrouping based on college aDi non.college subgroups were 
sorrewhat more consistent with respect to the level of means on criteria. Al-
though test scores were homogeneous with respect to means and variances, the 
college means were consistently higher than the noncollege means on all cri-
teria. The pattern with which this difference in means occurs is of' interest 
and indicates that something other than ability was operating to create dif-
ferences in means. The whole measures were uniformly in favor of college ex• 
perienced apprentices with only the machine shop grades not reaching statis-
tically significant differences between means. This pattern of significance 
decreases if first-halt criteria are compared with second-half criteria. None 
of' the second-half criteria had significant differences between l'IleallS• In ad-
dition, the superiority of the college group is eviden·t r11ore in the "academic" 
criteria as canpared to machine shop performance. Perhaps the two groups were 
becoming equivalent with respect to academic background and this diminished 
the advantage of college-experienced apprentices during the second-halt ot 
training. On the other hand, the college group may have been closer to the 
grade "ceiling" during the first-halt and thus had less room to move upward 
during the second-half in comparison to the noncollege group. 
Prediction of Criteria 
Considering the heterogenity of the subgroups involved, it is somewhat 
precarious to discuss correlations obtained between test and criteria by the 
entire apprentice group. Use of these correlations for discussion however 
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will provide a good touchstone to illustrate some of the findings regarding 
the var,ying correlationa obtained in this study. In addition, only in one 
instance did subgrouping result in a significant difference in predictive va-
lidities; that difference was between the Otia and the second-half criterion 
ot drawing quality tor the early as compared to the recent subgroup. 
Within the combined apprentice group, the MA Test had significant pre-
dictive validites with all theory grades, second-hall shop as well au whole 
shop measurements, and the all grade composite. The MPFB on the other hand 
did not achieve predictive validities with any of the first-half or total 
criteria measures but did have significant validities with the second-halt 
criteria of shop, drawing quality, and drawing quantity. Referral to this 
change in validity will also be ma.de in the context of discussion regard-
ing the test and criteria relationships obtained within the college and 
noncollege subgroupings. The Otis had only one predictive validity, that 
with the ratings received in training. Notable is the occuranco of increased 
positive correlations :for both the MPFB and otis from first to second-halt 
criteria. 
Thia increase in the correlations !ran first to second-half criteria 
)8 
is more clearly evident in the college subgrouping where all the first-hal.f 
criteria were negatively correlated with the MPFB and Otis but consistently 
changed to positive correlations with all second-half criteria. The change in 
the predictability of the college group on second-half criteria provides a 
basis for the increased positive correlations of second-half criteria obtained 
with the entire apprentice group. This change in the direction and magnitude 
of correlations dependent upon first or second-half criteria is also associa-
ted w1 th the significant dif.f erenoes between means discussed earlier in com-
paring college and noncollege subgroups. The college group had significantly 
higher means on all the academic-type, first-halt criteria in comparison to 
means achieved by the noncollege group. Although still favoring the college 
group, dif'ferences between means were reduced to insignificance for second-
hal1' criteria. comparisons. Assuming there was no grade ceiling effect, it iB 
possible that the advantage college-experienced apprentices had, whether it 
was one of academic background, experience in taking tests, or behaving pro-
perly in a classroom, :modified the relationship between ability and criteria. 
It grades in the first-halt are partially a result or the differing educa-
tional levels of apprentices, and if this effect recedes by the time the 
second-half criteria are administered, it seems reasonable that performance 
would become more highly dependent upon ability rather than background. 
Therefore it seems likely that the second-half criteria would have higher 
correlations with the ability tests than did the first-half' criteria measure-
ments. 
The early and recent subgroups had a less clearly consistent effect 
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in moderating the relationship between tests and criteria. The MA and otis 
Tests had significant predictive validities for the early group while the 
MPFB had some significant predictions for the recent group. These changes 
in the significance of correlations may reflect some changes in performance 
standards over time. 'ftlere was a significant difference in predictive va.-
liditiea between the Otis and the second-halt criterion of drawing quality. 
Actual job performance ratings were correlated with tests and train-
ing criteria.. Three first-half a.nd four whole training criteria measures 
were significantly correlated with rated shop perfom.ance. None of the 
tests had a significant correlation with ratings given by production 
supervisors. It seems that more use should be made of correlating training 
measures with actual performance on the job. If the training variables are 
relevant and valid with respect to the job, the use of training measures 
to predict job performance should result in useful predictive indices. 
The fact that theory grades correlated well with shop performance, both 
in training and after graduation, may present practical lines for further 
study. It is economically .feasible t.o give a prospective candidate group 
theory training only; the grades received in theory can then be correlated 
with future training and job performance criteria. This line of approach 
does present the hazard of truncating the relationship between theory and 
machine shop application as it now is conducted in the apprentice program 
and as a result may be too artificial for usefulness. In retrospect how-
ever, the college subgroup had a definite advantage on all criteria. vari-
ables which may have resulted from an academic background. 
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Although whole shop grades were the best predictor of on-the-job ratings 
given by different supervisors in various production shops, ratings received 
in training were the second-best predictor. These ratings are "global" in 
nature and take into account subjective judgements of an employee's attitude, 
motivation, production, and discipline. Another training criterion which 
was useful in predicting on-the-job ratings was the composite of all grades 
an apprentice may have received. Since 58 percent of the grades were re-
oeived from measures of machine shop perfo:nnance, the all grade composite 
will have correlations close in magnitude to the machine shop grades. 
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CHAPTER V 
SUMMARY 
In part, this study investigated the simple correlations among three 
ability tests, job performance ratings, and several measures of training 
for a toolmaker apprentice group. Although there was a restriction of 
range on two tests, each test had significant predictive validity with at 
lea.st one training cr1terion1 none of the tests significantly predicted 
job performance. 
When the same apprentice group has members categorized by date ot 
graduation :from training or by' educational background, significant differ-
ences beccxne evident in the means or SD•s or some training criteria. Cate ... 
-
gorization by date of graduation seems to be related to changing definition 
of performance standards within the apprentice program; while educational 
background is related to the mean level of performance measures associated 
with each group. Correlation comparisons based on subgroups of educational 
background and graduation date resulted in only two significant differences 
between correlations, Which exceeded the .05 level, am.ong 240 correlation 
comparisons between subgroups. 
The phase ot training, first-half' or second-half, was associated with 
differences between criteria means as well as changes in the magnitude of 
the positive predictive validity of tests within the college and noncol-
I 
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lege group. It may be possible that training equated backgrounds of both 
groups so that performance measures became more closely associated with abil-
1ty, or there was change in program content which varied the relationship 
between tests and criteria• 
The global measures, all grades and training superviaor•s ratings, 
correlated significantly with the relatively more specific criteria. of 
classroom and shop grades administered by instructors. In addition, 
several training criteria were signit'icantly predictive of job performance 
ratings. 
Although there were only two significant differences in correlations 
in comparing subsamples, heterogeneity of criteria. means and standard devi.a.-
tions resulting from subsamples supports too necessity of speciting attri-
butes of any particular industrial validation sample and investigation of 
the relationship such attributes may have with criteria measurement. 
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